We examined the key events underlying maternal recognition of pregnancy and the prevention of luteolysis in early postpartum ewes by synchronously transferring single expanded blastocysts recovered from control ewes on day 11 of pregnancy into the uterus of either postpartum recipients that had been induced to ovulate 28 days after lambing (n = 12) 
Introduction
In ewes that have recently lambed, the use of exogenous hormones to induce ovulation followed by intrauterine insemi¬ nation to ensure fertilization results in the production of viable oviductal-stage embryos at 3-5 weeks postpartum. These embryos develop to term if transferred on day 3 after oestrus to a normal uterine environment of recipient ewes whose interval from parturition is more than 150 days, suggesting that follicle recruitment and oocyte maturation are normal and embryos are inherently viable (Wallace et al, 1989a) . However, embryos rarely survive beyond the duration of a normal ovarian cycle if transferred or returned to a postpartum uterus (McKelvey et al, 1989; Wallace et al, 1989b) . Similarly, in early postpartum beef cows, the oocyte shed at a weaning-induced oestrus 30-35 days postpartum and preceding either a short or normal luteal phase can be fertilized and undergo early embryo development up to day 3 or 6 after insemination (Breuel et al, 1993; Schrick et al, 1993) but further development in the postpartum uterus must be compromised because, irrespective of luteal function, pregnancy rates are low.
The exact timing of embryonic mortality in both these species is unknown. However, when conceptus development was assessed at day 16 after insemination, only 33% of postpartum ewes remained pregnant compared with 87% of controls, and for pregnant postpartum ewes, conceptus mass per corpus luteum was significantly reduced (Wallace et al, 1991a) . This finding suggests that pregnancy failure occurs at or before maternal recognition of pregnancy. In ewes, preg¬ nancy recognition begins at about day 12 after oestrus and depends on adequate secretion of the conceptus inferieron tau (or oTP-1) into the uterine lumen (see review by Bazer et al, 1994) . The oTP-1 content of uterine flush oTP-1 content of the uterine horn flush was measured by radioimmunoassay as described by Vallet et al (1988) with the following minor modifications. Iodination was by the chlor¬ amine method (Hunter and Greenwood, 1963) and during the assay procedure, bound oTP-1 was separated from free oTP-1 by second antibody precipitation using donkey anti-rabbit serum with normal immunized rabbit serum as carrier (Scottish Antibody Production Unit, Carluke, Lanarkshire). Uterine flush samples were diluted 1:10 or 1:100 with assay buffer before the tyrosyl residue at position 9 using an Iodogen method (Elands et al, 1987 (Ko et al, 1991) and the endometrium is an abundant source of mRNAs encoding IGF-I and IGF-II at this time (Stevenson et al, 1992; Simmen et al, 1993) . Simultaneous addition of both IGF-I and IGF-II to conceptuses at day 13 of development significantly stimulated oTP-1 secretion (Ko et al, 1991) and mRNA encoding IGF-I, but not IGF-II, has been localized in preimplantation embryonic tissues from the one-cell to the expanded blastocyst stage (Watson et al, 1994) . Similarly, cytokine granulocytemacrophage colony-stimulating factor (GM-CSF) has been shown to enhance conceptus oTP-1 production (protein and mRNA) in vitro and mRNA encoding GM-CSF is localized in the uterine endometrium (Imakawa et al, 1993 (Wallace et al, 1991a (Wallace et al, , 1992 (Wallace et al, , 1993a (Nephew et al, 1989; Ko et al, 1991) and the present data confirm and extend these findings. In these ewes, supplementation of the endogenous conceptus interferon signal by administration of recombinant bovine inferieron during the pregnancy recognition period enhances both pregnancy rate and the number of lambs born (Nephew et al, 1990; Martinod et al, 1991; Schalue-Francis et al, 1991 (Ryan et al, 1994) The mechanism whereby the conceptus interferon, (Mirando et al, 1993b; Beard and Lamming, 1994 
